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(54) IMPLELLER OF CENTRIFUGAL BLOWER AND AIR CONDITIONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently perform the 
radiation of a driving motor with a low noise without 
deteriorating the blowing efficiency by boring a plurality 
of motor radiation holes on a protruding hub for fixing 
the rotating shaft of the driving motor, and providing 
ribs or protruding parts on the parts closer to the 
impeller rotating directional side of the radiation holes. 
SOLUTION: An impeller 1 for centrifugal blower 
comprises a plurality of blades 1c arranged around a 
hub la, and an annular shroud Id for integrally 
connecting the blades 1c. When the impeller 1 is 
rotated in direction A by a driving motor having a 
rotating shaft fixed to the center 0 of the hub la, air is 
sucked through a suction port If and radially blown out. 
Motor radiation holes 1e... are bored in the hub la, and 
a rib 13 is provided in the part closer to the impeller 
, rotating directional side of each radiation hole 1 e. According to this, a circulating flow from the 
reverse side of the hub la to a low pressure impeller internal air passage is formed, the 
disturbance of the circulating flow is suppressed by the presence of the rib 13 to perform the 
radiation of the driving motor with a low noise. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The hub of the convex configuration which covers the motor for a drive and fixes the 
revolving shaft of this motor for a drive, In the impeller of the centrifugal blower constituted by 
the primary plate with which it was formed in said hub and one, and two or more wings were 
attached, and the shroud which counters with said primary plate and forms the guidance 
passage of the air to said wing The impeller of the centrifugal blower characterized by 
preparing a rib or heights near the method opposite side of impeller rotation of two or more 
motor heat dissipation holes drilled in said hub. 

[Claim 2] Height HI <=8mm of a rib, the impeller of the centrifugal blower according to claim 1 
characterized by forming so that it may become theta1=20 degree-90 degree whenever 
[ champing-angle ]. 

[Claim 3] The impeller of the centrifugal blower according to claim 2 characterized by being 
referred to as height H1=2-8mm of a rib. 

[Claim 4] The impeller of the centrifugal blower according to claim 1 which sets to height H2 
<=10mm of heights, and is characterized by forming so that 0 - 60% of a motor heat dissipation 
hole may be covered. 

[Claim 5] The impeller of the centrifugal blower according to claim 4 characterized by being 
referred to as height H2=2-10mm of heights. 

[Claim 6] The impeller of a centrifugal blower given in any 1 term of claims 1, 2, and 4 
characterized by a hub and really fabricating a rib or heights. 
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[Claim 7] The impeller of a centrifugal blower given in any 1 term of claims 1, 2, 4, and 6 
characterized by a hub and a primary plate consisting of a magnesium system alloy at least. 
[Claim 8] The air conditioner characterized by having the impeller of the centrifugal blower 
which fulfills claim 1 thru/or any 1 term of 7 at least. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air conditioner which has the impeller and 
this impeller of the centrifugal blower which attained low noise-ization, maintaining the heat 
dissipation effectiveness of the motor for a drive. 
[0002] 

[Description of the Prior Art] The perspective view showing the impeller of the centrifugal 
blower of the former [ drawing 27 ], the top view where drawing 28 looked at the impeller of 
drawing 27 from the inlet port side, and drawing 29 are drawings of longitudinal section of 
drawing 27 . In drawing 27 thru/or drawing 29 , two or more wing 1 c is attached in hub 1 a 
which fixes the revolving shaft 0 of the motor 2 for a drive, and primary plate 1b fabricated by 
one, and the impeller 1 of a centrifugal blower is constituted by shroud Id which counters with 
primary plate 1 b and forms If of inlet port of air, and the guidance passage of the air to wing 
1c. Two or more motor heat dissipation hole 1e for radiating heat in the heat ****(ed) by the 
motor 2 for a drive is opened in hub la at equal intervals. 

[0003] Like drawing 27 and 28. if the impeller 1 of a centrifugal blower rotates to the sense of 
an arrow head A by the motor 2 for a drive, as shown in drawing 29 , air will blow off from If of 
inlet port of an impeller from 1g of impeller outlets to a radial to an impeller 1 like an arrow 
head C, after being inhaled like an arrow head B. Since motor heat dissipation hole 1e is 
opened like drawing 27 thru/or drawing 29 at this time, circulation flow D exists in 1h of 
interior air courses of an impeller where a pressure is low from the background of hub la by 
which the motor 2 for a drive is arranged like drawing 29 , and primary plate lb. Heat is 
radiated when this circulation flow D flows the front face of the motor 2 for a drive. 
[0004] Moreover, the impeller 1 of the conventional centrifugal blower is manufactured by the 
charge of an admixture of the glass fiber for securing plastics and reinforcement with easy 
shaping. It is a horizontal sectional view [ in / furthermore the perspective view and drawing 
31 which drawing 30 thru/or drawing 32 show an example of the conventional head-lining flush 
type air conditioner which has the impeller 1 of a centrifugal blower like said drawing 27 




thru/or drawing 29 , and show the head-lining flush type air conditioner of the former / 
drawing 30 /, and / in drawing 32 / K-K of drawing 30 ]. [ drawing of longitudinal section of 
drawing 30 ] In addition, drawing 31 is equivalent to drawing of longitudinal section in F-O-G-F 
of drawing 32 . 

[0005] In drawing 30 thru/or drawing 32 , inside the air-conditioner body 3 laid under the 
underpart of the roof 1 1 Under the impeller 1 of said centrifugal blower and the motor 2 for a 
drive for driving, the bell mouth 4 that is the cowling duct of 1f [ of impeller inlet port ] air, the 
heat exchanger 5 set up around the impeller 1 of a centrifugal blower, and the heat exchanger 
5, by the heat exchanger The electric item box 9 grade which contains the control board for 
controlling a drain pan 6. a motor for a drive, etc. which catch the drain water with which air 
was condensed and generated is arranged. Moreover, the makeup panel 7 is fixed to the lower 
part of the air-conditioner body 3, and outlet 7b is formed near the center of the makeup 
panel 7 at the outside four way type of intake grill 7a which is body inlet port, and intake grill 
7a. 

[0006] After the air of the room 1 1 is inhaled like an arrow head B from intake grill 7a like 
drawing 30 and 31 and dust etc. is removed with a filter 8 with the impeller 1 of the centrifugal 
blower which drives by the motor 2 for a drive like drawing 32 , and rotates by the arrow head 
A at the time of air-conditioner operation, the impeller 1 of a centrifugal blower absorbs 
through a bell mouth 4. the air C which blew off from the impeller 1 of a centrifugal blower 
after that is heated or cooled, passing a heat exchanger 5 — having — wind direction — it is 
blown off and air-conditioned by the room 10 from outlet 7b. the flow direction of air being 
controlled by the plate 1 2. 

[0007] although it flows and. as for C, most passes a heat exchanger 5. since [ which blew off 
from the impeller 1 of a centrifugal blower like drawing 31 and 32 at this time ] the direction of 
1h of interior air courses of an impeller has a low pressure and motor heat dissipation hole 1e 
is opened like drawing 31 — the clearance between top-plate 3a of the air-conditioner body 3, 
and primary plate lb of an impeller 1 — a passage — again — the interior air course of an 
impeller — circulation flow D which flows to 1h arises. Heat is radiated when this circulation 
flow D flows the front face of the motor 2 for a drive. 
[0008] 

[Problem(s) to be Solved by the Invention] Although the motor was radiating heat by flow 
natural in this way. the impeller of the conventional centrifugal blower The flow with which, as 
for circulation flow D, the shape of a jet was confused like drawing 29 and 31 when circulation 
flow D flowed into 1h of interior air courses of an impeller from two or more motor heat 
dissipation hole Ifor drive e which it has in hub la of the impeller 1 of a centrifugal blower sake, 
When this flow passed two or more wing 1c of an impeller 1. the technical problem that 
pressure fluctuation arose and noise aggravation was caused on a wing side occurred. 
[0009] Moreover, like drawing 29 and 31, in order to push aside flow B which an impeller 1 
originally absorbs [ circulation flow D ], actual blast weight became less and the ventilation 
effectiveness of an impeller 1 was getting worse. Furthermore, since it was mainly 
manufactured at the charge of an admixture of plastics and a glass fiber, the impeller 1 of a 
centrifugal blower was not made, but it could not but grind finely and it could not but carry out 
the cast away of the perfect recycle. And the weight of the impeller 1 whole was heavy 
because of the product made from plastics, and since the drive load to a motor was large, 
there was much calorific value of a motor. 

[0010] Without having been made in order that this invention might solve the 




above-mentioned problem, and worsening ventilation effectiveness, it is the low noise, and 
heat dissipation of the motor for a drive is also possible enough, and it aims at obtaining the air 
conditioner which carried the impeller of a centrifugal blower with still easier recycle 
processing, and the impeller of this centrifugal blower. 
[0011] 

[Means for Solving the Problem] The hub of the convex configuration which the impeller of the 
centrifugal blower concerning this invention covers the motor for a drive, and fixes the 
revolving shaft of this motor for a drive, In the impeller of the centrifugal blower constituted by 
the primary plate with which it was formed in said hub and one, and two or more wings were 
attached, and the shroud which counters with said primary plate and forms the guidance 
passage of the air to said wing A rib or heights is prepared near the method opposite side of 
impeller rotation of two or more motor heat dissipation holes drilled in said hub. 
[0012] Moreover, it forms so that it may become theta1=20 degree-90 degree whenever 
[ height HI <=8mm / of a rib /, and champing-angle ]. 
[0013] Moreover, it may be height H1=2-8mm of a rib. 

[0014] Moreover, it is referred to as height H2 <=10mm of heights, and it forms so that 0 - 60% 

of a motor heat dissipation hole may be covered. 

[0015] Moreover, it may be height H2=2-10mm of heights. 

[0016] Moreover, a rib or heights is a hub and really fabricated. 

[001 7] Moreover, let a hub and a primary plate be magnesium system alloys at least. 
[0018] Moreover, an air conditioner is equipped with the impeller of the centrifugal blower of 
one of the above at least. 
[0019] 

[Embodiment of the Invention] The gestalt of 1 implementation of this invention is explained 
based on drawing below gestalt 1. of operation. Drawing 1 is the perspective view showing one 
example of the impeller of the centrifugal blower in this invention. In drawing 1 , two or more 
wing 1c is attached in hub la which fixes the revolving shaft of the motor 2 for a drive, and 
primary plate lb fabricated by one, and the impeller 1 of a centrifugal blower is constituted by 
shroud Id which counters with primary plate lb and forms the inlet port of air, and the 
guidance passage of the air to wing 1c. 

[0020] Moreover, the top view and drawing 3 as which drawing 2 regarded the impeller 1 of the 
centrifugal blower in drawing 1 from the arrow head L are drawing of longitudinal section when 
cutting at a flat surface including the revolving shaft 0 of the impeller 1 in drawing 1 . Like 
drawing 2 and drawing 3 , two or more motor heat dissipation hole 1e for radiating heat in the 
heat ****(ed) by hub la by the motor 2 for a drive is opened, and the rib 13 of ******** 
predetermined height is arranged near the method opposite side of impeller rotation of these 
motor heat dissipation hole 1 e. 

[0021] If the impeller 1 of a centrifugal blower rotates to the sense of an arrow head A by the 
motor 2 for a drive like drawing 2 and drawing 3 , air will be inhaled like an arrow head B and will 
blow off from If of impeller inlet port to a radial to an impeller 1 like an arrow head C. Since 
motor heat dissipation hole 1e is opened at this time, circulation flow D exists in 1h of interior 
air courses of an impeller where a pressure is low from the background of hub 1 a by which the 
motor 2 for a drive is arranged, and primary plate lb. When this circulation flow D flows the 
front face of the motor 2 for a drive, a motor radiates heat. 

[0022] Since the rib 13 is arranged near the method opposite side of impeller rotation of motor 
heat dissipation hole 1e at this time as shown in the partial enlarged drawing near motor heat 




dissipation hole 1e of drawing 4 , When controlled by the operation which has flowed and which 
it flows, and E tends to jump over a rib 13 and is going to carry out the reattachment to the 
front face of hub 1a again, turbulence of flow D through which it circulates from motor heat 
dissipation hole 1e to 1h of interior air courses of a wing hub la Drawing 27 and the noise by 
the pressure fluctuation in the front face of wing 1 c which flowed and was caused by D which 
was in disorder like 29 can be reduced conventionally. 

[0023] Impeller rotational frequency N[r. in the case of being a time of drawing 5 having a rib 
13 near the method opposite side of impeller rotation of motor heat dissipation hole 1e. and 
the former which is not It is drawing having shown the relation between airflow Q [m3/min] to 
p.m]. and the noise value SPL [dBA]. Like drawing 5 . when the direction of this invention is 
high airflow and the same airflow QO compares airflow Q in the same rotational frequency NO, 
the direction of this invention also of a noise value is the 2[dBA] low noise, thus — if it sees 
with the same airflow by arranging a rib 13 — low — if it sees in the same noise noise — high 
— the impeller of an airflow centrifugal blower is obtained. 

[0024] Gestalt 2. drawing 6 of operation is the top view of the impeller 1 of the centrifugal 
blower in the gestalt of another implementation of this invention, and is drawing equivalent to 
drawing 2 of gestalt 1. of operation. A corresponding sign shows the same thing. Two or more 
motor heat dissipation hole 1e is opened in hub la like drawing 6 , and the heights 14 of 
******** predetermined height are arranged near the method opposite side of impeller 
rotation of these motor heat dissipation hole 1e. 

[0025] Moreover, the perspective view to which hub 1a in drawing 6 and heights 14 carried out 

partial expansion of drawing 7 , and drawing 8 are the sectional views seen from the arrow 
head M of the heights 14 neighborhood. In drawing 7 and drawing 8 , heights 14 are formed by 
the impeller hand~of~cut and reverse side in the state of release to motor heat dissipation 
hole 1e. Thus, the same effectiveness as gestalt 1. of operation can be acquired by forming 
heights 14. 

[0026] The gestalt of another 1 implementation of this invention is explained based on drawing 
below gestalt 3. of operation. Drawing 9 is the top view of the impeller 1 equivalent to drawing 
2 of gestalt 1. of operation of the impeller 1 of the centrifugal blower in the 2nd invention. 
Moreover, drawing 10 is drawing of longitudinal section of an impeller 1. Two or more motor 
heat dissipation hole 1 e for radiating heat in the heat emitted by the motor 2 for a drive is 
opened in hub la like drawing 9 and drawing 10 , and it is arranged so that the rib 13 of the 
height HI from hub la may serve as degree ** P of champing angle near the method opposite 
side of impeller rotation of these motor heat dissipation hole 1e. 

[0027] If the impeller 1 of a centrifugal blower rotates to the sense of an arrow head A by the 
motor 2 for a drive like drawing 9 and drawing 10 , air will be inhaled like an arrow head B and 
will blow off from If of impeller inlet port to a radial to an impeller 1 like an arrow head C. Since 
motor heat dissipation hole 1e is opened at this time, circulation flow D exists in 1h of interior 
air courses of an impeller where a pressure is low from the background of hub la by which the 
motor 2 for a drive is arranged, and primary plate lb. When this circulation flow D flows the 
front face of the motor 2 for a drive, a motor radiates heat. 

[0028] Since it is arranged at this time so that the rib 13 of the predetermined height HI from 
hub la may be set to theta whenever [ predetermined champing-angle ] near the method 
opposite side of impeller rotation of motor heat dissipation hole 1e as shown in the partial 
enlarged drawing near motor heat dissipation hole 1e of drawing 1 1 , Turbulence of flow D 
through which it circulates from motor heat dissipation hole 1e to 1h of interior air courses of 




a wing When controlled by the operation which flowed from 1f of impeller inlet port, and has 
flowed the hub la front face and which it flows, and E tends to jump over a rib 13 and is going 
to carry out the reattachment to the front face of hub la again The noise by the pressure 
fluctuation in the front face of wing 1c which flowed and was caused by D which was in 
disorder like drawing 28 before can be reduced. 

[0029] moreover, as shown in drawing having shown the situation of the flow of circulation 
flow D in the former of drawing 1 2 , and this invention, sink flow B pushes aside by circulation 
flow D conventionally — having — intake — having been hard — since circulation flow D is 
controlled, and a thing does not occupy 1h of interior air courses of an impeller, it can also 
improve a ventilation property. However, if the height HI of a rib 13 and degree ** P of 
champing angle are too large, rib 1 3 the very thing will be resisting, and aggravation and the 
noise will get worse [ a ventilation property ]. Conversely, even if the height of a rib 1 3 is small, 
improvement in a ventilation property and low noise-ization are obtained, but if too not much 
small, an improvement of a ventilation property and a noise value will become small. Then, an 
optimum size exists in the rib height HI and degree ** P of champing angle. 
[0030] Drawing 13 is drawing having shown change of the noise value SPL at the time of the 
same airflow to the former when changing theta whenever [ rib height HI and 
champing-angle ]. It is the a maximum of 3 dBA low noise to the former at the time of H1=6mm 
and theta= 90 degrees like drawing 13 . same impeller rotational frequency N[when drawing 14 
changes theta whenever [ champing-angle / of a rib 13 ] — r. — it is drawing having shown 
the relation of airflow Q [m3/min] to p.m]. Airflow can ventilate mostly 20% to the former at 
the time of H1=4mm and theta= 90 degrees like drawing 14 . If it is the range of theta= 20-90 
degrees whenever [ rib height H1=2-8mm and champing-angle ], it is the low noise and 
ventilation effectiveness is better than drawing 13 and drawing 14 . 

[0031] Gestalt 4. drawing 15 of operation is a perspective view in one example of the impeller 
of the centrifugal blower in this invention. Moreover, the top view where drawing 1 6 looked at 
the impeller 1 of the centrifugal blower of drawing 1 5 from the arrow head L, and drawing 17 
show drawing of longitudinal section of the impeller 1 of a centrifugal blower including a 
revolving shaft 0. 

[0032] In drawing 15 . two or more wing 1c is attached in hub la which fixes the revolving shaft 
0 of the motor 2 for a drive, and primary plate lb fabricated by one, and the impeller 1 of a 
centrifugal blower is constituted by shroud Id which counters with primary plate lb and forms 
the inlet port of air, and the guidance passage of the air to wing 1c. Moreover, two or more 
motor heat dissipation hole 1e of a diameter phidi is opened in hub la, and the heights 14 of 
******** predetermined height are arranged near the method opposite side of impeller 
rotation of motor heat dissipation hole 1e. 

[0033] Moreover, if the impeller 1 of a centrifugal blower rotates in the direction of 
arrow-head A by the motor 2 for a drive like drawing 16 and drawing 1 7 , air will be inhaled like 
an arrow head B and will blow off from If of impeller inlet port to a radial to an impeller 1 like 
an arrow head C. Moreover, from motor heat dissipation hole 1e, the heat emitted by the 
motor 2 for a drive arranged inside hub la is emitted to 1h of interior air courses of an impeller, 
and forms circulation flow D. 

[0034] At this time, as shown in drawing 17 and the partial expanded sectional view of the 
heights 14 of drawing 1 8 , near the method opposite side of rotation of motor heat dissipation 
hole 1e of two or more diameters phidi, the heights 14 of height H2 are arranged in some 
motor heat dissipation hole 1e at the wrap. For this reason, it is lost more and noise 
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aggravation by the pressure fluctuation in wing 1c caused by disordered circulation flow D 
conventionally emitted to 1h of interior air courses of an impeller by motor heat dissipation 
hole 1e like drawing 28 is formed into the low noise so that it may be rectified by heights 14 
and a hub 1 a front face may be met. 

[0035] in case it furthermore flows into 1 h of interior air courses of an impeller, sink flow B 
pushes aside by conventional circulation flow D — having — intake — having been hard — 
since circulation flow D is controlled like drawing 1 7 in a thing, and 1h of interior air courses of 
an impeller is not occupied, a ventilation property is also improvable. However, if heights 14 
cover motor heat dissipation hole 1e too much, circulation flow D will decrease too much and 
heat dissipation of a motor 2 cannot be performed enough. Moreover, if the height H2 of 
heights 14 is too high, a ventilation property will get worse. Conversely, even if the height of 
heights 14 is low, improvement in a ventilation property and low noiseHzation are obtained, but 
if too not much small, an improvement of a ventilation property and a noise value will become 
small. Then, an optimum size exists the heights height H2 and motor heat dissipation hole 1e in 
wrap ratio P/dl. 

[0036] Then, in order to satisfy the low noise, high ventilation effectiveness, and sufficient 
motor heat dissipation, the optimal range exists [ the height H2 of heights 14, and heights 14 ] 
motor heat dissipation hole 1e in a wrap ratio. Drawing 19 is drawing having shown change of 
the height H2 of heights 14. and the noise value [ as opposed to wrap ratio P/dl for motor 
heat dissipation hole 1e ] SPL. same rotational frequency N[[ as opposed to / in drawing 20 / 
wrap ratio P/dl for the height H2 of heights 14, and motor heat dissipation hole 1e ] — r. — it 
is drawing having shown the relation of airflow Q [m3/min] to p.m]. 

[0037] Drawing 21 is drawing having shown heat dissipation effectiveness T [%] which is the 
ratio of Tm [**] of the ambient temperature Ta in 3 hours after a start up of the motor for a 
drive at the time of the height H2 of heights 14, and the same airflow [ as opposed to wrap 
ratio P/dl for motor heat dissipation hole 1e ] [**]. and the temperature of a motor. It is 
shown that heat dissipation is good, so that T is small, drawing 1 9 . drawing 20 , and drawing 21 
— height H2=2-10mm of heights 14 — and — if heights 14 are 1=0- 60% of wrap ratio P/d 
about motor heat dissipation hole 1 e — the low noise — high ventilation effectiveness and 
high motor heat dissipation — it is the impeller of an effectiveness centrifugal blower. 
[0038] Gestalt 5. drawing 22 (a) of operation is a perspective view in one example of the 
impeller of the centrifugal blower concerning this invention. Moreover, drawing 23 shows 
drawing of longitudinal section of the impeller 1 of a centrifugal blower including a revolving 
shaft 0. In drawing 22 (a), two or more wing 1c is attached in hub la which fixes the revolving 
shaft of the motor 2 for a drive, and primary plate lb fabricated by one, and the impeller 1 of a 
centrifugal blower is constituted by shroud Id which counters with primary plate lb and forms 
the inlet port of air, and the guidance passage of the air to wing 1c. 

[0039] Moreover, two or more motor heat dissipation hole 1e for radiating heat in the heat 
****(ed) by the motor 2 for a drive is opened in hub la like drawing 23 , and the rib 13 of 
******** predetermined height is arranged near the method opposite side of impeller rotation 
of these motor heat dissipation hole 1e. Even if there is little impeller 1 at this time, hub la, 
primary plate lb, two or more wing 1c, and a rib 13 are really fabricated with the magnesium 
system alloy (90Mg-10aluminum). 

[0040] It becomes recyclable by having used the ingredient as the magnesium system alloy by 
this, although it could not but treat as industrial waste since the amount which grinds and 
carries out the cast away of the ingredient at the time of recycle was most like the impeller 1 
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of the plastics of drawing 25 . and the conventional centrifugal blower currently formed of the 
charge of an admixture of a glass fiber. Therefore, the impeller of a centrifugal blower with a 
small EI can be obtained. And since it is made to what was excellent in thermal conductivity by 
having considered as the Magnesium alloy system and a rib 13 also plays a role of a fin, the 
heat dissipation effectiveness of the motor 2 for a drive improves. This is the same also about 
heights 14. 

[0041] In addition, about that by which hub la and a rib 13 were really fabricated at least, a 
new judgment activity does not occur by the increment in the reason these [ whose ] are the 
same ingredients, and a rib 13, and the workability at the time of recycle processing can be 
conventionally maintained as the average. A rib 13 can be cut at the time of motor heat 
dissipation hole 1e shaping like drawing 22 (b), can also be formed by the piece of a lifting, and 
is the same also about heights 14. Moreover, if hub la and a rib 13, or heights 14 is constituted 
not only from a Magnesium alloy but from a thermally conductive good ingredient, the rib 13 or 
heights 14 located on an air course will play a role of a fin, and the heat dissipation 
effectiveness of the motor 2 for a drive will improve. 

[0042] Gestalt 6. drawing 24 of operation is the outside Fig. of an example of the air 
conditioner incorporating the impeller of the centrifugal blower concerning this invention. 
Moreover, the horizontal sectional view of an air conditioner [ in / in drawing 25 / drawing 24 ] 
and drawing 26 are drawings of longitudinal section in F-O-G-F of drawing 24 . In addition, 
drawing 25 is a horizontal sectional view in K-K of drawing 26 . In drawing 24 , the 
air-conditioner body 3 is laid under the underpart of the roof 1 1 of the room 10, and is 
attached in the room 10 in the condition that only the makeup panel 7 attached in the body 3 
appears at head-lining side 11a. 

[0043] The makeup panel 7 has intake grill 7a near a center, and outlet 7b is formed in the 
outside four way type of intake grill 7a. Moreover, in drawing 25 , the case of the 
air-conditioner body 3 is formed with body top-plate 3a and case side plate 2b really 
fabricated around it. Inside the body 3 laid under the attic 1 1 , a heat exchanger 5 is set up 
around the impeller 1 of the centrifugal blower which is a blower. It has the drain pan 6 which 
catches the drain water which air is condensed and is generated in a heat exchanger 5 under 
the heat exchanger 5, and the blow-off air course of the body 3 connected to outlet 7b of the 
makeup panel 7 by the side face of a drain pan 6 and case side plate 3b is formed. 
[0044] Moreover, the electric item box 9 grade which contained the motor 2 for a drive which 
makes an impeller 1 drive, and the control board which controls operation of a body is 
arranged. Two or more wing 1c is attached in hub la which fixes the revolving shaft 0 of the 
motor 2 for a drive, and primary plate lb formed in one, and the impeller 1 of a centrifugal 
blower is constituted by shroud Id which counters with primary plate lb and forms the 
guidance passage of the air to wing 1c. Motor heat dissipation hole 1e for radiating heat can 
open generation of heat by the motor 2 for a drive in hub la, a rib 13 is formed near [ this ] the 
method opposite side of impeller rotation, a rib 13 is hub section la, primary plate lb, two or 
more wing 1c, and really fabricated, and a rib 13, hub section la, primary plate lb, and wing 1c 
at least are fabricated with the magnesium system alloy among impellers 1. 
[0045] At the time of operation, like an arrow head B, dust etc. is removed from inlet port 7a of 
the makeup panel 7 by the impeller 1 of the centrifugal blower rotated and driven in the 
direction of arrow-head A by the motor 2 for a drive with a filter 8, and the air of the room 10 
is guided and inhaled by the bell mouth 4 with it. it flows, and C is heated or cooled by passing 
along the heat exchanger 5 which blew off from the impeller 1 of a centrifugal blower after that 



and through which the refrigerant circulates — having — outlet 7b — the room 10 — turning 
— wind direction — it is blown off and air-conditioned while the sense is changeable with a 
plate 12. 

[0046] Moreover, in drawing 26 , the drain pump 1 8 which pumps up and drains drain water 
collected on the drain pan 6 to outdoor is arranged. Moreover. 16 shows a distributor, 17 
shows a header and the liquid and the gas two phase refrigerant with which the gas refrigerant 
which evaporated at the time of heating operation was condensed at the time of air 
conditioning operation in the direction of a header 17 a heat exchanger 5 - a distributor 16 
flow in the direction of a distributor 16 a heat exchanger 5 - a header 1 7. Thus, in the 
constituted air conditioner, since the impeller 1 of the centrifugal blower of this invention has 
good motor heat dissipation effectiveness, it is the low noise and ventilation effectiveness is 
good, since failure by generation of heat of a motor can be prevented, a highly reliable air 
conditioner is realizable [ the heat exchange engine performance in a heat exchanger 5 
increases, it is the low noise, and ]. 
[0047] 

[Effect of the Invention] As mentioned above, the hub of the convex configuration which 
according to this invention covers the motor for a drive and fixes the revolving shaft of this 
motor for a drive, In the impeller of the centrifugal blower constituted by the primary plate 
with which it was formed in said hub and one, and two or more wings were attached, and the 
shroud which counters with said primary plate and forms the guidance passage of the air to 
said wing Since a rib or heights was prepared near the method opposite side of impeller 
rotation of two or more motor heat dissipation holes for a drive drilled in said hub, the 
effectiveness that the noise by the pressure fluctuation in the front face of a wing can be 
reduced is acquired by controlling turbulence of the flow through which it circulates from a 
motor heat dissipation hole to the interior air course of a wing. 

[0048] Moreover, since it formed so that it might become theta1=20 degree-90 degree 
whenever [ height HI <=8mm / of a rib /. and champing-angle ], the noise by the pressure 
fluctuation in the front face of a wing can be reduced, circulation flow is further controlled by 
controlling turbulence of the flow through which it circulates from a motor heat dissipation 
hole to the interior air course of a wing, and the interior air course of an impeller is not 
occupied, the effectiveness that a ventilation property is also improvable is acquired. 
[0049] Moreover, since the height of a rib was set to H1=2-8mm, compared with that in which 
a rib does not exist conventionally, a ventilation property and the effectiveness of the low 
noise show up notably. 

[0050] Moreover, since the noise by the pressure fluctuation in the front face of a wing can be 
reduced, circulation flow is further controlled by being referred to as height H2 <=10mm of 
heights, and controlling turbulence of the flow through which it circulates from a motor heat 
dissipation hole to the interior air course of a wing since it formed so that 0 - 60% of a motor 
heat dissipation hole might be covered, and the interior air course of an impeller is not 
occupied, the effectiveness that a ventilation property is also improvable is acquired. 
[0051] Moreover, since the height of heights was set to H2=2-10mm, compared with that in 
which heights do not exist conventionally, a ventilation property and the effectiveness of the 
low noise show up notably. 

[0052] Moreover, since a rib or heights was a hub and really fabricated and the increment in 
the components of the different quality of the material can be controlled, the effectiveness 
that it can prevent causing the increment in the process of the recycle processing 



accompanying the addition of a rib or heights is acquired. 

[0053] Moreover, since the hub and the primary plate are made from the magnesium system 
alloy at least, the effectiveness that recycle nature improves is acquired, maintaining 
heat-conducting characteristic. 

[0054] Moreover, since it considered as the air conditioner which has the impeller of the 
centrifugal blower which fills the configuration of one of the above at least, while being the low 
noise and high airflow, about that in which motor heat dissipation can also fully be aimed at, 
and the impeller is formed with the recycle ingredient, it is reliable and a recyclable air 
conditioner can be obtained. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the impeller of the centrifugal blower in the 
gestalt 1 of implementation of this invention. 

[Drawing 2] It is the top view which looked at the impeller of the centrifugal blower of drawing 
1 from the arrow head L. 

[Drawing 3] It is drawing of longitudinal section when cutting at a flat surface including the 

revolving shaft 0 of the impeller of the centrifugal blower of drawing 1 . 

[Drawing 4] It is a partial enlarged drawing near a motor heat dissipation hole. 

[Drawing 5] Rotational frequency N[r. of this invention and the conventional impeller It is the 

correlation diagram having shown the relation between airflow Q [m3/min] to p.m], and the 

noise value SPL [dBA]. 

[Drawing 6] It is the top view showing the impeller of the centrifugal blower in the gestalt 2 of 
implementation of this invention. 

[Drawing 7] It is the perspective view in which the hub in drawing 6 and heights carried out 
partial expansion. 

[Drawing 8] It is the sectional view which looked at near heights from the arrow head M of 
drawing 7 . 

[Drawing 9] It is the top view showing the impeller of the centrifugal blower in the gestalt 3 of 
implementation of this invention. 

[Drawing 10] It is drawing of longitudinal section of the impeller of drawing 9 . 



[Drawing 11] It is a partial enlarged drawing near a motor heat dissipation hole. 

[Drawing 1 2] It is drawing having shown the situation of the flow of circulation flow D in the 

former and this invention, 

[Drawing 13] It is the correlation diagram having shown change of the noise value SPL at the 
time of the same airflow to the former when changing theta whenever [ rib height HI and 
champing-angle ]. 

[Drawing 14] same impeller rotational frequency N[when changing theta whenever 

[ champing-angle / of a rib ] — r. — it is the correlation diagram having shown the relation of 

airflow Q [m3/min] to p.m]. 

[Drawing 1 5] It is the perspective view showing the impeller of the centrifugal blower in the 
gestalt 4 of implementation of this invention. 

[Drawing 1 6] It is the top view which looked at the impeller of the centrifugal blower of drawing 
1 5 from the arrow head L. 

[Drawing 1 7] It is drawing of longitudinal section including the revolving shaft 0 of the impeller 
of the centrifugal blower of drawing 1 5 . 

[Drawing 18] It is the partial expanded sectional view of heights. 

[Drawing 1 9] It is the correlation diagram having shown change of the height H2 of heights, and 
the noise value [ as opposed to wrap ratio P/dl for a motor heat dissipation hole ] SPL 
[Drawing 20] same rotational frequency N[[ as opposed to wrap ratio P/dl for the height H2 of 
heights, and a motor heat dissipation hole ] — r. — it is the correlation diagram having shown 
the relation of airflow Q [mS/min] to p.m]. 

[Drawing 21] It is the correlation diagram having shown heat dissipation effectiveness T [%] 
which is the ratio of Tm [**] of the ambient temperature Ta in 3 hours after a start up of the 
motor for a drive at the time of the same airflow [ as opposed to wrap ratio P/dl for the height 
H2 of heights, and a motor heat dissipation hole ] [**], and the temperature of a motor. 
[Drawing 22] (a) It is the perspective view showing the impeller of the centrifugal blower in the 
gestalt 5 of implementation of this invention. 

(b) It is the partial perspective view showing the example of other ribs. 

[Drawing 23] It is drawing of longitudinal section including the revolving shaft 0 of the impeller 
of the centrifugal blower of drawing 22 (a). 

[Drawing 24] It is the outside perspective view showing the air conditioner incorporating the 
impeller of the centrifugal blower in the gestalt 6 of implementation of this invention. 
[Drawing 25] It is drawing of longitudinal section in F-O-G-F of drawing 26 of the air 
conditioner in drawing 24 . 

[Drawing 26] It is a horizontal sectional view in K-K of drawing 25 . 

[Drawing 27] It is the perspective view showing the impeller of the conventional centrifugal 
blower. 

[Drawing 28] It is drawing of longitudinal section of drawing 27 . 

[Drawing 29] It is the top view which looked at drawing 27 from the inlet port of an impeller. 
[Drawing 30] It is the outside perspective view showing the air conditioner incorporating the 
impeller of the conventional centrifugal blower. 

[Drawing 31] It is drawing of longitudinal section in F-O-G-F of drawing 32 of the air 
conditioner in drawing 30 . 

[Drawing 32] It is a horizontal sectional view in K-K of drawing 31 , 
[Description of Notations] 

0 Impeller Revolving Shaft 1 Impeller of Centrifugal Blower la Hub, lb Primary plate 1c Wing 



m # 

Id Shroud 1e Motor heat dissipation hole. 1f Impeller inlet port 1g Impeller outlet 1h Interior air 
course of an impeller, 2 Motor for a drive 3 Air-conditioner body 3a Body top plate, 3b Body 
side plate 4 Bell mouth 5 Heat exchanger. 6 Drain pan 7 Makeup panel 7a Intake grill 7a, 7b 
Outlet 8 Filter 9 Electric item box 10 Room. 11 Underpart of the roof 11a Head-lining side It is 
a plate 12 wind direction. 13 Rib. 14 heights 15 Body blow-off air course 16 A header. 17 
Distributor. 1 8 Drain pump A Hand of cut of an impeller 1 B An impeller 1 absorbs and it flows. 
It blows off from the C impeller 1, and flows. D Flow through which it circulates from motor 
heat dissipation hole 1e to 1h of interior air courses of an impeller after blowing off from an 
impeller 1 E Flow which flowed from If of impeller inlet port, and has flowed the hub la front 
face. 
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[0 04 0] CiixtcJrO^ ®2 5or5:^^!'^i:?!r5 

•C# , i/^c, U 1 3 -f LTc7)fftS'Jt«7t-r*^ 

^>s mmm=t-'S>2commmi^\^±.-th. ztiitcx^ 

1 4tc-:>l,^Tt|SI«T'S)4. 

[004 1 ] i^. 'Jf-^sOiii^^fl at ijyi 3fc*^'— 
f^^, Uyi3{4ia2 2 ( b ) (^J; -3 

1 e ^m^(^m o SCI D^x-mm-h ^ i: 1 1-^ . 
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i®^>-f . mm^<^n:^^mmx'^^y I aRz/vyi sx 

(iflgS 1 4 $r«fig-m{f > aSS±tcfflBt-^ U y 1 3X 
:5'2c7)JStg!iS!,||Af5f6i±-ri,. 

[0042] ^<?5Jg®6 . 02 4{i:*56Bfltc:«^»D 

. * 2 5 {40 2 4 izti if^^mmWk(7):^^ 
mmm. 02 6{402 4OF-O-G-FtC*3(t-5*gBr 

mmmx'h ^ . 0 2 4 (cti v . ^mmm^i^ s 

mi 0O^#Kl KCS^S^l, SCSI 0tc{42|sf*3tc 
1 1 alcK'3#ft^>ilTV^5. 

[0043] -ft.tt>'N-4^/U7{4tf*#£t3«bXi/'J;l'7 a 
®aj5^'J^I^7 a<7)i'HiIH*-fcD^ajP 7 b*sjgB& 

stLTv^i., i^v:02 5icfcv'>-c. ^mmm^wseo 

M*{4*#c^:^ 3ai:-?-c0^i:)'5 ? ixT V 

ffi*|s{ifi^2bT'J^fi£$ix. SaSl 1 {cffiK$^l7t*fr 
3<;o(*igptc{4jliM«t'*-?.3'C^i^®«fi0^ffi* i c^th 

*)izmss.mii5iiii[^^ti. fmmsi5<^Tijizim3^ 

wkmwM'^m^tx^^^. 

[0044] ttiimM 1 ^KiftS-^Sigt&ffl^-^ 

2. :^w<7)imt:mm-t^mmmmi:imttzm^sM 

9m^mm.^tix\,^h. ^'t-mm.m<^mWimnim}m 
^-^2<Dm^mo^m^-i-i.^^yiab—mzm&^ 
titz^mi hizmmk<7)mmi ctrn'omf^ti. ±« 

v-i^-^H 1 dtcJ;0«^$iX'?.. ^n^I aW4iM&ffl 
t-^' 2T<7)^,^iS:l^-ri.?^:i^60^:-^J5c||feA: 1 e i}< 

mi'f^ti. z(Dmmmmm)ji^mm.mizii*jyi3i)m 

Ifi^iZ. Uri 3W\y^lai. ±«1 b. 

1 3, J\y^l a, b. ^ffil c{4V^^:txi^'>A 

[0 04 5]JIteB#. iEIJ;ffl^:-:5'2(C<J:03i^EPA:^rr6] 

B<7)Xoi,zumi oco^i!)<im^-^^fi'7cr>m2^n7 a. 

m^\ii^tLfzmici±. imij^mm^tLX\^?,m!Sc.tm 
5^m?>zti,zi*)Mmtfziii^&^ti. ^mmhx 

[0046] *7t026tt3v>-c. ¥uy/^>ei,zmt 

•otivu y7i<.^m\-^m.^±ifmyi<-t^ h y^>y 1 
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[0047] 

mmmzmm-r^^iti<^^Lh.tw\^tih zti>zx^. 

[0 048] UycO^^HlgSmm. IXftftjK 

<91 = 20' —90' f^£hXol,zm^Lti<r>X\ 

i^wm.'f^>hmt\^^mk^zmm-hmtt<fy^tii9m 
mmx't. ^hi.zmmjtii}mm^tihti)sb. mmm 

[0049] ^/t, UT'cOiS^SrH 1=2— Smmi: L 
[0050] ^/v!, flgPc01«§H2S 1 Ommi: ^ 

u^ixh:it\,zi.y). -mmcommxcoTn^mi^zi. hm. 
^■mmx'^. ^ (:>\,zm^wxifim\^ixhtz)^. mm 

[00 5 1] ^Tt:. dig5c7)«$?:H2 = 2~l Ommfc 
[0052] i^f^, 'jyttzii€iUi^^yt-Wm^L 

fzcr>x\ mtchMn<r>w>ffncomMim\x-^ht-^h. o 

[ 0 0 5 3 ] *>^>:. ^-^c< t t>'N7't5j:t;^±K*-'-7;5'-;T^ 
[ 0 0 5 4 ] i^c , ^l'-:5r< fc *>±fE<5I^i*>Oti)«^}i/i 



[^®£7)©m^iSiBj] 

[01] ^ <^5&BJO|IS6«om« 1 t=fc{t -S 

mm^^TT^mw^x'h s . 
[02] la 1 <rm'L^mmfrmm.i:^i^ L*><5,m^ 

[03] 01 <7m't<mm(^mmM<r)mw^ o s-^tr 

[04] =t-'?w:miim<r>u'rtmmxhh, 

[05] 3|s:^Bj t i^jRo^SmomiKifcN [ r . p . 
m] tC*t^4ja«Q [ms/mi n] fcJ;t^aWeSP 

L [dBA] com\n>^^Lfzwmx'hh. 

[06] c: <7)W^n<r>mm)mm 2 tc^tti. jS'C^isa^ 

[07] meiziH'thf\:fi5XX/{hm<m^W;:XLti 

tmmx'h^, 

[081 Oa5#j£^07cO:^EpM*-<bl.fvrBfffill-Cfc 

[09] c <^wmmm.(r>mm s t^tstts ^'L^iiusi 

[0101 09 <7mi&^<7yimwmx'h s . 
[0111 ^—^w.»^imff:>m'rfi/kkmx'h . 

[0121 t^t *^HjX'c7)a^g£h.D £^g£h.£0^ 
$r^tJt0f$>S. 

[0131 ij 7-^^ H 1 . mMn^e ^^w.Lfzt^ 
i:mLtz^mmx'hh . 

[0141 'J:^O]R#ft«^^^U^i:§<0ll-^ 
««IIIIEi!cN [r. p. m] {Z^-t^m&Q [m^/m 
i n] ffMi^^ii^l^tzVmmX'hh, 
[0 1 5 J c:<^)^J<^ll*l<7)?gS4 tcfcftS»D^a 

[016] 015 <r>m'mMM<mmM-i:^^ht-h 
^tz^mmx'hh, 

1 0 1 7 1 015 er)^<m.mM<7ymm-(^wm 0 

-^tfJfifBif®0T'?>S. 

[018] {h^<7)U'Ffm:mmmx'h h . 
[0191 eiajc7)i^$H2, ^r-^j'isgi&AiSrgioJt^ 

P/d 1 tifr&S^ttS P Lc7)S!^t*^LfcfflM0T- 

[02 0] {}xm(r>-m^\i2. *-:?Jtafe?^:SrSajt* 
P/d llCtrr-i.lSI^lMllKiStN [r. p. m] ^zn^h 
MiQ [m3/m i n] ora^$-S^L3tfflW0T-S>2. . 

[02 1 ] dlgi5£OiSSH2. ^:-:5'S^J?^:SrMoJt^ 

p/d 1 \izm-hm--m&^\iznn^mim'^—^<^m: 

<7)Tm [r] <OjtT'$>^iiSS^*T [%] Sr^t^vTfflW 




[022] ( a ) i (^^m'^mmcr>mm 5 tfett sis 
( b ) fl6<o u f(^m^^-tm^m^X'h?> , 

[023] H 2 2 ( a ) <0S'i:»i*®Ha<0^ffim<^lHll6 
lttO$r-^tjJSBr®iaT*>i>. 

[02 4] ^(o^m<r>mm<Dmmeiztiif:s>m't''mM 

[02 5] 02 4(c;i>{tS?S^iafP«<^02 6«0F- 
0-G-F(cfc(t-?. «fBfM0r ft S . 

[026] m2 5coK-Kizinfh7iiwmmmx'$> 
[02 7 ] m^<^4:^mmM<r>wmm%:yfi-tmmmT 

[02 8] 02 7COi{8^|ffffl0-C'S>S. 

[029] 027 ^^ffim<^«RjiP*> f>^/^TH0T' 

^mm?:y^-t!fmm^mx'h^ . 

[03 1] 03 OtC*j(tS^iaWS<O03 2<?DF- 
[01 ] 
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0 - G - F izan^mmmmx'h h . 

[03 2 ] 03 l<;OK-K(Ct5(t^7k¥llrB0TS) 

&. 

0 gg«miiH£W. 1 ^•iM.mm<r>mim.. la 

^nT", 1 b 1 c 1 d yjL^ 

n^K. le ^-^J'JIgSiTt. If ^«»i®3iP. 

ig mmMvk\i!,u. ih 2 

3 b 4 ^/UV^X, 5 m 

^m^^ 6 HU^VN'i^, 7 'fbiK''^^;K 7 a 
®ii^y/P7a, 7 b HKtBD. 8 y ^ . 

9 1 0 urn. 1 1 1 1 

a 12 MMU. 13 'jy. 1415 

15 3(sfz|sl!>:tli®8§, 16 ^y^, 17 
^WM. 18 A ^S^lcOHJig 

^riSl. B g5S»ltciR3i*tvSgiEix. C^ffi»l 

*-^qji:ffi?ni>g[ix. D g3S»i*^^D5:ai$^i3t 

^mt. E 33S*®jiPl f *>^.SEAU^7'1 a« 
[02] 





[071 - • Ntr-P-n] 
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